To compare the cardiovascular health knowledge (CHK) of the adult Polish population in the years 2003-2005 and 2013-2014, and to evaluate the CHK determinants in the Polish adult population. . For the present analysis, the population of WOBASZ II was limited to persons aged 20-74 years. A CHK score (CHKs) was constructed based on questionnaire answers of responders, and the results of physical examination and ranged from -1 (lowest knowledge) to +6 (highest knowledge).
INTRODUCTION
Cardiovascular disease (CVD) mortality observed in Poland in the 1980s was one of the highest in Europe [1] . Although since 1992 decreasing trends in CVD mortality rates have been observed, Poland still has double the cardiovascular (CV) mortality rates of other West European countries. Early detection of risk factors and their reduction helps to prevent many diseases, including CVDs. Insufficient knowledge on CVD risk factors, unawareness of the diseases and their complications, or ignorance of prevention methods results in a significant limitation of prevention effectiveness, both primary and secondary. In a study on American adolescents it was found that young people are unaware of cardiac risk factors, and do not perceive themselves to be at risk [2] . So, the evaluation of CV health knowledge (CHK) in the population, and its regional differences, is necessary to prepare rational and effective prevention projects.
Andersson and Leppert [3] found that CHK among men, especially poorly educated and with low socio-economic status, was insufficient. In the world literature there are some data concerning the need for health education, especially in high-risk groups [4] . In a study of the knowledge on stroke risk factors, the observation was made that persons from the highest risk group had the lowest knowledge on stroke symptoms and risk factors [5] . The Health Belief Model (HBM) suggests that a person must feel susceptible to the disease in order to change his or her behaviours [6, 7] . The WOBASZ study (National Multicentre Health Survey) was established to assess the CVD risk factor prevalence and control as well as the lifestyle and CHK in the Polish population 2005 [8] .
The aim of the present report was to compare the CHK of adult Poles in the years 2003-2005 and 2013-2014 , and to evaluate the CHK determinants in the Polish adult population based on the results of two national surveys: WOBASZ and WOBASZ II.
METHODS

Study design
The methods of the WOBASZ and WOBASZ II studies were published previously [9, 10] . In brief, both studies were carried out on random samples of the Polish population, the WOBASZ in 2003-2005 covering persons aged 20-74 years, and the WOBASZ II in 2013-2014 in a population of persons aged 20+ years. The random selection, made using the National Identity Card Registry of the Ministry of the Interior, was stratified according to administrative unit, type of urbanisation, and gender. In both studies, from each of 16 voivodeships, two small (< 8000 inhabitants), two medium (8000-40,000 inhabitants), and two large (> 40,000 inhabitants) boroughs were randomly selected. Finally, 6392 men and 7153 women (13,545 persons) were examined during WOBASZ and 2751 men and 3418 women (6169 persons) during WOBASZ II. For the present analyses, the population of the WOBASZ II study was limited to persons aged 20-74 years (5712 persons; 2583 men and 3129 women). Both study protocols covered a questionnaire by face-to-face interview ( Q ), a physical examination ( E ), and laboratory tests. The study was accepted by the Ethics Committee, and all responders signed the informed consent both for questionnaires, physical examination, and blood tests. The examination was performed by trained nurses or interviewers. For quality control of the study the supervisors from coordinating centres performed several controls in the selected samples of interviewers.
Assessment of CHK
The following elements of CHK were analysed based on questionnaire data: 1. The ability to classify own blood pressure as normal or high (BPC Q ) ( For this article hypertension was defined as mean from the second and third blood pressure (BP) measurement ≥ 140/90 mm Hg or being on antihypertensive treatment. Persons with coronary artery disease (CAD) were classified as those with a history of hospitalisation due to acute coronary syndrome (with myocardial infarction as well) or percutaneous coronary intervention or coronary artery bypass grafting or CAD diagnosis without hospitalisation. Persons with familial history of CVD death were recognised based on the affirmative answer concerning the death of their father or mother due to stroke and/or myocardial infarction. The data on self-assessed health status (very good, good, moderate, or bad) were obtained from the questionnaire. Individual global risk (SCORE risk) was calculated only in the subgroup of persons aged 40-70 years, using the SCORE function for high-risk regions of Europe [11] , and analyses were done in two groups: low risk< 5% and high risk ≥ 5%. Three categories of education (primary, secondary, and university education) were analysed.
Statistical analysis
All analyses were done separately for men and women. The Wilcoxon nonparametric test was used to evaluate the inter-group differences in CHK in relation to age, health status, education level, etc., and multiple logistic regression was used for assessing the factors associated with the subjects' CHK. P-value < 0.05 was considered statistically significant.
To evaluate each person's knowledge concerning their own CVD risk factors (RF) and its accuracy, answers to the questionnaire were compared with results of physical examination ( Q-E ), and a score of RF knowledge (RFK) was created as follows: RFK = BPC (Q-E) + BMC (Q-E) + BWA (Q-E) . The pattern for coding was described in Table 1 . The score ranged from -3 to +3.
In further analyses, a score (CHKs) was created that except RFK covered the knowledge on HTC and PM (each given answer was coded as "1" and "I don't know any" as "0") and was described as the weighted mean of all possible combinations of answers: CHKs = (7xRFK + 6xHTC + 9xPM) / 22, where HTC = S answers HTC , and PM = S answers PM . The coefficients (6, 9, and 7) stand for the number of values that each component could have. The CHKs ranged from -1 to +6.
RESULTS
Taking into account only the RF knowledge, after a 10-year period of time still more men than women were unaware of their BP or body weight ( Table 2) . From 20% to more than 50% of examined persons either did not know or had inaccurate knowledge on their own CVD risk factors (lack of knowledge and inaccurate knowledge [% a ] together). Out of three analysed components of RF knowledge, the worst situation was both in BP awareness and in ability of BP classification. Only about 40% of men and 50% of women in both studies knew and could properly classify their BP (accurate knowledge [% a ], Table 2 ). In both studies more than 65% of respondents were able to classify the body mass as normal or overweight/obese. The awareness of body weight is much greater now than it was 10 years ago; about 70% of examined persons in WOBASZ II (compared to 50-60% in WOBASZ) were able to give their body mass accurately to within 2 kg (accurate knowledge [% a ], Table 2 ). Nevertheless, 1/5 to 1/3 of studied persons who declared awareness of their own CVD risk factors were in fact inaccurate (inaccurate knowledge [% b ], Table 2 ). In both studies, women had greater CHK than men, and in both studies CHK decreased with age and increased with higher education. Greater CHK observed in men with CAD history and men with family history of CVD death in 2003-2005 was not observed 10 years later. However, if we analyse the possessing of CHK greater than the population mean, it was positively associated with familial history of CVD death (Table 3) . Moreover, the tendency of persons with worse self-assessed health status as well as persons with high SCORE risk to have lower CHK, observed in WOBASZ, was confirmed also in WOBASZ II (Table 4A, B) . Besides, persons examined in the WOBASZ II study had better CHK. The mean CHKs in men raised from 1.74 in WOBASZ to 1.93 in WOBASZ II (in women, respectively, from 2.10 to 2.23) (Table 4A, B) .
In general, since 2003 Polish adults significantly advanced their knowledge and awareness of CV risk factors. The chance of having CHK greater than mean value of CHKs increased in men by 31% and in women by 27% in WOBASZ II compared to WOBASZ (OR CHK = 1.31 in men; p < 0.0001, OR CHK = 1.27 in women; p < 0.0001) ( Table 3 ). Based on logistic regression analysis (combined results of WOBASZ and WOBASZ II), we found that younger, better-educated persons, those with familial history of CVD death, and men with CAD had greater CHK. Suffering from hypertension influenced CHK negatively (Table 3) .
DISSCUSION
Knowledge of CVD risk factors is essential for a person to make an informed decision about engaging in or continuing certain behaviours that may increase disease risk, such as smoking, not exercising, or consuming high-fat food [12] . To make effective prevention programmes and to address them better, one should know the "area" of insufficient health knowledge [9] . Although many studies have been a OR (odds ratio) for cardiovascular health knowledge greater than mean value for population (men ≥ 1.79 ± 1.19, women ≥ 2.14 ± 1.22); CAD -coronary artery disease; CI -confidence interval performed to assess the health knowledge and attitudes in the United States and Western Europe [2-5, 13, 14] , there are few studies performed in Central and Eastern Europe. WOBASZ and WOBASZ II were the first studies on such a large random sample of Polish population, which enabled assessment of the prevalence and the change in CHK within a 10-year period of steady decline of CVD mortality. Including into the CHK score not only declaration of risk factor awareness but also its verification in physical examination revealed that the extent to which CHK is insufficient could be seriously underestimated in studies based only on interview. We found that 20-30% of participants declaring knowledge about their own CVD risk factors were in fact incorrect. Nevertheless, the obtained results are consistent with several previous Polish studies (Pol-MONICA, CINDI WHO, NATPOL, 400CITIES) [15] [16] [17] [18] in terms of CHK insufficiency and gender differences The strong relationship between socio-economic status, education level, and knowledge on CVD risk factors is known and was proven in many foreign studies [13, 14, 19] . The Swedish study showed low knowledge level on CVD risk factors among 50-year-old men and among lower educated and low socio-economic status persons [3] . A high correlation between health knowledge and higher education was found in the study of 1367 students, aged 12-18 years, and 562 adults aged 20-60 years, using the Iowa Cardiovascular Health Knowledge Test (ICVHT) [20] . Education proved to be the strongest predictor of CVD knowledge in an American population of 27,716 -a nationally representative sample of the United States population of Whites, Blacks, and Hispanics [14] . Also in a cross-sectional survey in Italy targeting a group of 830 women, aged 21-67 years, their knowledge was related to socio-economic status, education level, and self-perceived health [21] . The positive effect of education on their knowledge is consistent with previous research [22] . We obtained similar results because both primary educated men and women had CHK twice as low as higher-educated persons.
In the world literature, there are reports on the desperate need for health education, especially for high-risk groups [4] , which is what we also proved in our study. Both men and women with high SCORE risk (≥ 5%) had significantly lower CHK than those with global risk < 5%. The adjustment for age, which influences both the health knowledge and the affiliation to a high-risk group, did not invert this trend. In an American study evaluating CHK from childhood to maturity using ICVHT, it transpired that persons with higher risk of heart disease did not have greater knowledge on atherosclerosis or CVD risk factors [19] . Similar results were found in a Dutch study of 4117 adults whose inherited high cholesterol level awareness was not associated with their own CVD status [23] .
Gans et al. [4] , in their analysis of results of the Pawtucket Heart Health Programme (PHHP), one of the three largest American projects concerning CVD prevention on a community level, found that health knowledge on risk factors or prevention methods was better among higher educated persons, women, and younger people. Similar results were obtained in our study, as well as in other studies [3, 4, 16] .
Of note was a positive tendency to have greater CHK by persons with familial history of CVD death, since such persons are more prone to develop a CVD. In our study, in such persons the chance of having CHK greater than the population mean was significantly higher compared to persons without familial history. There are some prevention programmes for families of persons with CAD or high CV risk (EUROACTION). Family history of premature CVD was one of the significant predictors of awareness of inherited high cholesterol (a weak association) in the study of 4117 Dutch adults interviewed by phone [23] .
In the PHHP study, which consisted of six independent cross-sectional studies conducted in 1981-1993, it was found that the level of health knowledge reached a plateau in 1988, and after 1988 it became worse [4] . It was probably related to cuts in government funds on education programmes. During PHHP intervention programmes, the risk of CVD death decreased by 16% in the intervention group in comparison to the control group, and two years after ending this programme the difference was only 8% and was not statistically significant. It confirmed the need for prevention programmes and the need to monitor health status and knowledge for better effectiveness of prevention.
On the basis of the results of previously conducted Polish studies, several population-wide intervention programmes and new health policy activities and strategies have been proposed [24] . The data from WOBASZ clearly showed that further efforts are needed to influence more efficiently CHK. In 2003-2008 several large-scale projects were implemented in the frame of the National Cardiovascular Disease Prevention and Treatment Programme POLKARD: "Mind your heart" POLKARD Media Education Programme, Polish Project of 400 Cities or SMS Programme addressed to children and youths. The preliminary results are encouraging.
CONCLUSIONS
In summary, our results indicate that since 2003 Polish adults significantly advanced their knowledge and awareness of CV risk factors. In general, women, better educated persons, men with CAD, and persons with familial history of CVD death had better health knowledge. On the other hand, persons with worse health status, both self-assessed and evaluated by SCORE, were characterised by worse health knowledge. Of note, 20% to 30% of studied persons who declared their awareness transpired to be unaware of their own CVD risk factors. The prevention and intervention programmes should be targeted as necessary, particularly towards men, worse educated persons, and persons with worse health status. 
